Introduction
============

In 2011, the changeover from the previous State Examination to the new Federal Licensing Examination in human medicine came into effect. The impetus and legal basis for this new national final examination was the Federal Law on Medical Professions (MedBG) adopted in June 2006 \[<https://www.admin.ch/opc/de/official-compilation/2007/4031.pdf> cited at 14.12.13\]. The educational objectives laid down in the MedBG refer to the "Swiss Catalogue of Learning Objectives for Undergraduate Medical Training" (SCLO) \[[@R1]\], which is mandatory for all five Swiss medical faculties and which lists and specifies the required competencies in detail. In February 2007, a national steering group was set up by the Federal Office of Public Health, which was entrusted with the responsibility for the strategic orientation of the new Federal Licensing Examination (FLE) in human medicine. This supreme steering committee resolved that the future FLE in human medicine should be an interdisciplinary examination with two parts. The first part is a written examination with a Multiple Choice (MC) format. The second part (Clinical Skills Examination) consists of a structured clinical-practical examination with standardised patients (SP) and is based on the principle of the Objective Structured Clinical Examination (OSCE) \[[@R2]\].

The overarching development process of the entire FLE in human medicine, from the concept to the first implementation, including the legal framework, the discourse about the available scientific evidence on the theme of summative assessments, and the development of the cross-examination blueprints, is described in detail elsewhere and is not included in this article \[[@R3]\]. The current work is concerned with the development of the FLE Clinical Skills (CS) as it has been administered since 2011.

Structured clinical-practical examinations as part of licensing examinations at the end of undergraduate training are known from Canada \[[@R4]\] and the USA \[[@R5]\], and have been successfully conducted there for several years. Licensing examinations are also common in Europe, but a national structured clinical-practical examination constitutes a novelty in the European context. Although there is a wealth of literature concerned with the most diverse of aspects of an OSCE \[[@R6]\], barely any studies have been published which investigate the specific characteristics of developing national clinical-practical examinations. Therefore, the aim of the current article is to describe -- from the perspective of the Working Group CS -- essential steps for the development, implementation and evaluation of the examination, as well as quality assurance measures and central insights gained from the last three years.

Methods
=======

The national Working Group Clinical Skills (WG CS) is constituted of members of the five medical faculties (Basel, Bern, Geneva, Lausanne, Zurich) and the Institute of Medical Education of the University of Bern. All members have many years of practical experience with the OSCEs conducted at the individual faculties. The procedure chosen by the WG CS for the further concept development of the FLE CS is based on the methodological principles of action research \[[@R7]\]. Key elements of this method are the iterative development process (planning-implementation-reflection) and the active, democratic participation of all stakeholders \[[@R8]\]. The primary focus is not on an individual scientific method, but on mutually defined questions, with the aim of continuously improving a product or process (in this case the FLE CS). Characteristic for action research are scientific questions grounded in everyday life, which lead to the generation of knowledge that is of relevance and interest outside of the local context \[[@R9]\].

The active participation of the WG CS members is ensured by eight half-day sessions per year, with the role of chairperson rotating from session to session. The knowledge of the individual Working Group members regarding processes and pitfalls within OSCEs is of fundamental importance. In the phase of *planning*, the individual members contribute their own experiences; together, questions and goals are defined, possible problem areas are identified, and possible solutions are sought. In this phase, reference is made to the existing scientific evidence on the respective theme. Furthermore, in terms of corresponding questions, contact is sought with the National Board of Medical Examiners of the USA and the Medical Council of Canada, in order to benefit from their long-standing experience with national clinical-practical exams. Prior to the *implementation*, the strategy developed by the WG CS is submitted to the Swiss Board of Examiners for approval. In the case of uncertainties regarding the selected strategy, the concept is first of all piloted in a faculty-based OSCE, and is only then implemented in the FLE CS. In order to evaluate the implemented strategy, a multitude of different qualitative and quantitative methods is employed. In the phase of *reflection*, the experiences gathered and results obtained are discussed in the WG CS with regard to questions or goals. If there is a further need for action, the initial concept is revised and the cycle starts again from the beginning. Each step of the FLE CS goes through this three-stage process of planning-implementation-reflection. As it would be beyond the scope of the current article to describe the whole process for each step, only the results of these processes are presented here.

Results
=======

The processes of exam development, implementation, evaluation and quality assurance as well as the central insights presented in the following cannot, in reality, be considered as separate entities. Rather, they are interwoven and mutually influence one another. This division is made here to facilitate understanding.

Exam development
----------------

**Case development:** The initial step of case development consists in identifying a theme which is suitable for the Clinical Skills (CS) examination. The foundation for possible themes is the "problems as starting points" chapter of the Swiss Catalogue of Learning Objectives and the requirements of the blueprint. Once a theme has been determined, an experienced clinician, selected according to the case theme, writes a first case draft, which is evaluated and commented on in terms of formal criteria by methodological experts. This draft is then developed further in the framework of a workshop together with a second clinician (from a different faculty and subject area), as well as a CS coach (person with experience of the CS exam format). In these workshops, not only is the actual case content developed, but also the weighting of the individual assessment criteria is defined. This team approach ensures that in the case development, the necessary medical subject competence is present (clinician) and the exam-format-specific aspects are taken into account (CS coach). The practicability of the developed cases is tested in the workshop itself with standardised patients (SP). These test runs provide important hints, which often have a substantial influence on the further case development.

**Structure of a Clinical Skills station:**The history-taking and physical examination to be performed by the candidate, as well as the differential diagnoses and the further diagnostic and therapeutic procedures (so-called ASM criteria: anamnesis, status, management) are assessed by means of case-specific checklists. The communication between candidate and SP (so-called CC criteria), by contrast, is rated on a generic scale which comprises four aspects and is identical for all stations \[[@R10]\], \[[@R11]\].

**Review process:**In the next step, the cases are presented to the national Review Board. This consists of representatives of the five medical faculties and representatives from general medicine. The task of the Review Board is to evaluate the cases in terms of their correctness, relevance and complexity. Following a critical discussion, the Review Board specifies the corresponding need for amendment or approves the case for the further development process.

**Standardisation:**Thereafter, the cases are made available to the SP trainers. The SP trainers of all five faculties develop a uniform understanding of the cases in joint meetings. Each case is discussed, acted out and videotaped. The video documentation enables complex situations (e.g. presentation of the patient's mental health) or the degree of a certain symptom (e.g. neurological deficit) to be precisely defined. Within these meetings, it is also determined how, for instance, make-up can best be applied to represent a cutaneous efflorescence or how the room has to be set up. Where necessary, the experiences from the SP trainer meetings can be further specified or adapted in the role descriptions.

**Translation:**Once the role descriptions have been finalised in the SP trainer meetings, the case is translated from the original German or French into the respective other language. To achieve as high a degree of uniformity as possible, the cases are each translated by the same two physicians into their native language.

**Quality assurance:**With this centrally coordinated, multistage process of exam development, involving content- and format-specific experts from all five faculties, it is ensured that the developed cases fulfil the format-specific requirements of an OSCE, pass through a national validation process, and can be employed at all faculties under standardised conditions. In terms of content validation, the task and function of the Review Board is of central importance. The national SP trainer meetings, in turn, have a decisive influence on the standardisation process.

### Exam implementation

The FLE CS is conducted once a year at all five medical faculties on a decentralised basis. Depending on the number of candidates at the respective faculty, the examination is offered on two or three days. A different set of cases is used on each examination day; however, the examination sets are identical at all faculties on each respective day. The individual candidate completes 12 stations, each lasting for 13 minutes (with an additional two minutes rotation time between the stations and three 15-minute breaks). There is one physician-examiner in each room, and thus candidates are assessed by 12 different examiners in total. In addition to the case-specific ASM and generic CC criteria, the examiners assign two judgements on a global rating scale. These global judgements serve the purpose of calculating the pass mark.

**Quality assurance:** Detailed information (including video example) on the exam procedure is provided to the candidates in good time before the examination \[<http://www.bag.admin.ch/themen/berufe/07918/07919/> cited 14.12.13\]. Clinicians who are assessing in the FLE CS for the first time are provided with orientation about the OSCE format at an information event and are instructed regarding how to handle the assessment grid. During and after the examination, the examiners have the possibility to give content-based feedback on the cases in general and on the assessment criteria specifically. Additionally, individual members of the WG CS visit the five faculties to get an idea of the exam administration at the different sites.

### Exam evaluation

In a first step, all comments of the examiners are evaluated, and the difficulty and discrimination of the assessment criteria are calculated. On this basis, criteria which show content-related or formal deficiencies are eliminated. Following the elimination, the total score for a candidate at one station is calculated from the sum of the weighted checklist points of the ASM criteria added to the weighted score of the communication scale (total score=0.75\*ASM+0.25\*CC). The 12 stations all contribute equally to the total exam score. The candidates' total exam score is calculated as the mean value across the 12 station scores. The candidates' results are subsequently standardised in order to make the exam results comparable over the three days. In a next step, by means of the borderline regression method \[[@R12]\], \[[@R13]\], the pass mark per station is calculated. On this basis, the Board of Examiners determines the definitive pass mark. Table 1 [(Tab. 1)](#T1){ref-type="fig"} shows the number of candidates separated according to groups with Swiss or non-European diploma and repeaters as well as the corresponding pass rates.

**Quality indices:** In table 2 [(Tab. 2)](#T2){ref-type="fig"}, some of the statistical quality indices of the FLE CS since 2011 are compiled. These results are in accordance with expectations insofar as the two exam formats MC and CS capture different aspects of medical competence but they (naturally) share the same basis. Moreover, the lower correlation of CC with MC (compared to ASM with MC) supports the construct validity of the examination.

**Quality assurance:** The data preparation and statistical analyses of the examination are undertaken according to established guidelines \[[@R14]\] centrally by one institution (Institute of Medical Education of the University of Bern). Additionally, the meticulous analysis of the examiners' comments on the individual cases, which enables the elimination of flawed assessment criteria, contributes further to the quality of the examination. The low number of eliminated items is, in turn, a measure for the quality of the exam development process (in 2013, 22 of the 807 criteria (2.7%) were eliminated).

### Central insights from the last three years

The iterative process with planning-implementation-reflection is considered by the WG CS to be an essential factor for the successful further development of the FLE CS. To illustrate this process using an example: The examiners' feedback during the first two implementations indicated that dichotomous criteria are only partially suitable for assessing complex skills. Based on this experience, the members of the WG CS discussed possible alternative assessment criteria (planning). The goal was to adapt the assessment grid so that it can evaluate not only *whether* but also *how* a certain activity is performed. Based on these reflections, as well as consultation of the relevant literature, in the 2013 examination, rating scales were piloted (implementation). Results demonstrated that the correlations between scores on the global rating scale and scores achieved on the adapted checklist were higher at stations which contained these adapted rating scales compared to stations which contained only dichotomous criteria (reflection). The correlation of global judgement and total score is a criterion for the quality of an OSCE station. Accordingly, from 2014, where possible, adapted rating scales will be employed in the FLE CS for the assessment of complex skills.

Essential insights with regard to the individual steps of exam development, implementation and evaluation are described in the following. The centrally coordinated, collaborative process, with case development workshops, Review Board and national SP trainer meetings, and the incorporation of a large number of clinicians from all faculties and subject areas, is an essential factor of *exam development*. This consensus-oriented process makes a decisive contribution to the individual case as well as to the quality of the examination as a whole.

Since the first *exam implementation* in 2011, the examiners have evaluated the cases in terms of their medical content-based quality. Additionally, since 2013, the quality of SP performance has been captured by means of a standardised assessment grid. The use of this grid, with its explicit measurement criteria, which is given to the SPs in advance, has contributed to a further increase in the quality of SP performance as well as a further harmonisation between the individual sites.

In terms of the *exam evaluation*, the need emerged for additional quantitative parameters, which help to better judge the quality of the individual cases. With a set of statistical parameters described by Pell and others, different quality aspects of a station can be evaluated \[[@R15]\]. These parameters provide important information for the future process of case development, as they provide hints regarding an improvement of the assessment criteria, or where a standardisation is particularly demanding.

Discussion
==========

The current article presents the essential steps of exam development, implementation and evaluation, and provides central insights gained from the first three administrations of the Federal Licensing Examination Clinical Skills (FLE CS), from the perspective of the Working Group Clinical Skills.

A multistage procedure is recommended in international guidelines for the*development* of OSCE stations \[[@R16]\]. The centrally coordinated, collaborative-iterative process described here, with the participation of subject- and format-specific experts from all faculties, drives this principle forward and is an essential quality factor of the FLE CS. The *implementation* and *evaluation* of the FLE CS draws on the validated national Clinical Skills examinations from North America. For instance, the number of stations per candidate is identical to the United States Medical Licensing Examination Step 2 Clinical Skills \[<http://www.usmle.org/> cited 14.12.13\], \[[@R17]\]. Additionally, the FLE CS has the following features in common with the Medical Council of Canada Qualifying Examination Part 2 \[<http://mcc.ca/examinations/mccqe-part-ii/> cited 14.12.13\], \[[@R18]\]:

The candidates' performance is assessed by clinicians of the respective teaching hospitals or universities;The pass mark per station is calculated on the basis of expert assessments (global judgements);The medical content and communicational aspects are added to form an overall score; andThe examination is offered in two languages.

Moreover, with regard to the pass rates, parallels between the US-American and the Swiss examination are apparent \[[@R19]\].

Among the central insights of the past years, one particular factor emerged: The consistent implementation of the principles of action research, in conjunction with the active participation of the many stakeholders, is essential for the successful further development of the FLE CS. On the whole, the FLE CS benefits from the experience of the OSCE examinations conducted at the individual faculties. However, this influence is not unidirectional. Rather, the faculty-based OSCEs have also benefited from the experiences with the FLE CS. Whereas, until recently, two to three persons at each faculty dealt locally with the OSCEs in isolation, since the introduction of the FLE CS, a Swiss-wide "community of practice" \[[@R20]\] has developed, which deals with the theme in a professional manner, cultivates a lively exchange, and strives to develop the structured clinical-practical examination further. The further development of this exam format, in particular for the use in licensing examinations, is not complete. Other institutions are also endeavouring to develop their national structured clinical-practical exams further \[[@R21]\].

At present, there are only a small number of countries worldwide with a national, structured clinical-practical examination \[[@R22]\]. Accordingly, only a small number of scientific projects have dealt with the development, implementation and evaluation of such examinations. The current article makes a first contribution to closing this gap. The essential steps and central insights documented here can be useful for interest groups, in particular with regard to the planning of national Clinical Skills examinations. However, it is also conceivable that the procedure we have described can be applied in 'university consortia', in order to offer a high-quality examination which exceeds the resources and expertise of one individual educational establishment.

The current work is limited to the perspective of the Working Group CS. It would be desirable in the future to also incorporate the experiences of candidates, lecturers and further stakeholders into the process. A further limitation of this work is that with such an extensive project, it is barely possible to provide a comprehensive and detailed description of all employed methods and the results obtained.

Conclusion
==========

Based on the methodological foundation of action research, essential steps were presented which enable the successful implementation and further development of a national Clinical Skills examination, with which a candidate's practical abilities can be assessed in a fair, reliable and valid manner. The processes and experiences documented in the current article can also be useful for other organisations planning a similar undertaking.
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